Europaisches Patentamt 
European Patent Office 
Office europ£en des brevets 


© Publication number: 


0 677 285 A1 


EUROPEAN PATENT APPLICATION 


© Application number 95301059.2 
<§) Date of filing: 20.02.95 


© IntCI* A61G 5/04 


© Priority: 15.04.94 US 228584 

© Applicant: INVACARE CORPORATION 

(*3j Date of Dublication of aoolication* 

899 Cleveland Street 

Elvria. 

iai0.95 Bulletin 95/42 

Ohio 44036 (US) 

© Designated Contracting States: 

@ Inventor: Goertzen, Gerold G. 

DE FR GB SE 

205 Marks Road 


Brunswick, 


Ohio 44212 (US) 


Inventor: Curran, Neal J. 


1270 Bunts Road 


Lakewood, 


Ohio 44107 (US) 


Inventor: Molnar, James H. 


105 West Glendale 


Bedford, 


Ohio 44146 (US) 


© Representative: Cook, Anthony John et al 


D. YOUNG & CO. 


21 New Fetter Lane 


London EC4A1DA (GB) 


© Powered wheelchair with adjustable center of gravity and independent suspension. 


in 
oo 

CM 

rs 

CO 


£L 
UJ 


© A wheelchair includes a frame (10) having first 
(12) and second (20) longitudinal sides connected by 
a bridge (28) and a seat module carried by the 
frame. A first power drive assembly is disposed on 
the frame first longitudinal side. The first power drive 
assembly includes a first swing arm (30) pivotally 
secured to the frame, a first motor (70) mounted to 
the first swing arm and a first wheel (94) operably 
connected to the first motor. A second power drive 
assembly is disposed on the frame second longitudi- 
nal side. The second power drive assembly includes 
a second swing (34) arm pivotally secured to the 
frame, a second motor (70) mounted to the second 
swing arm and a second wheel (94) operably con- 
nected to the second motor. A first resiliently biased 
anti-tip assembly (100) is secured to both the frame 
first longitudinal side and the first motor. A second 
resiliently biased anti-tip assembly (100) is secured 
to both the frame second longitudinal side and the 


second motor. A power supply (222) is mounted on 
the frame for powering the first and second motors. 
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This invention relates to powered wheelchairs. 
More particularly, the present invention concerns a 
powered wheelchair having an independent sus- 
pension and an adjustable center of gravity. 

Power drive wheelchairs in general are known 
in the art to provide motorized mobility to persons 
confined to a wheelchair. Such power drive wheel- 
chairs conventionally comprise a relatively sturdy 
wheelchair frame supported on wheels for rolling 
movement, in combination with one or more bat- 
teries for supplying electrical power to one or more 
electrical motors coupled to the drive wheels of the 
wheelchair. An electronic control unit is also carried 
by the wheelchair to regulate power driven opera- 
tion of the drive motor or motors. This is typically 
done in accordance with the positioning of a 
joystick-type control mechanism. Such joystick 
controls are usually located in close proximity to an 
armrest of the wheelchair. In many modern power 
drive wheelchairs, the control unit utilizes pulse 
width modulation techniques to regulate a pair of 
separate drive motors in a manner permitting sim- 
ple joystick selection of wheelchair drive direction 
and speed. The wheelchair frame further carries a 
seat module including a seat and a backrest as 
well as armrests. 

One of the problems associated with powered 
wheelchairs is that they have a tendency to tip 
backwards upon initial acceleration. The torque 
generated by the motor is often substantial and the 
unwary user may tip the wheelchair over. In light of 
this problem, many wheelchair manufacturers now 
provide anti-tip caster wheels positioned rearward 
of the drive wheels and mounted at a level just 
above the ground. As the wheelchair begins to tip 
backward, the anti-tip caster wheels engage the 
ground to prevent further tipping. However, such 
caster wheels are usually mounted on arms that 
are rigidly coupled to the support frame. 

While such anti-tip mechanisms successfully 
prevent rearward tipping of the wheelchair in most 
instances, the rigid coupling of the anti-tip wheel to 
the support frame provides a fairly sudden jolt to 
the wheelchair's occupant as the anti-tip wheels 
engage the ground. Contact of the anti-tip wheel 
with the ground shifts the momentum of the wheel- 
chair's occupant from a rearward direction to a 
forward direction thereby jolting the occupant Such 
jolting is obviously undesirable for the occupant of 
the chair. Jolts are aJso encountered by the chair's 
occupant as the motorized chair moves over un- 
even floor or ground surfaces, such as cracks in 
concrete, curbs, or even simply a movement from 
a carpeted area to a bare floor area. 

Another problem with conventional powered 
wheelchairs is that the vibrations of the motor are 
not isolated from the occupant of the wheelchair. 
As with jolts, motor vibrations also disturb the oc- 


cupant of the wheelchair. 

A further problem wrth powered wheelchairs 
has been the lack of adjustability of the seat mod- 
ule section of the chair. While adjustable seats and 
5 seatbacks are offered in manually powered chairs, 
this option has not been available in power drive 
wheelchairs despite the fact that such an option 
would be particularly advantageous to users of 
same. 

70 Still a further problem with conventional power- 

ed wheelchairs has been that such wheelchairs are 
not provided with adjustable centers of gravity. This 
feature would be advantageous in order to allow 
the chair to be customized for the needs of the 

75 particular type of user employing the chair. For 
example, if the rear or power drive wheels of the 
chair could be brought more directly underneath 
the seat, thereby reducing the amount of downward 
force exerted on the front casters of the wheelchair, 

20 this would improve the maneuverability of the 
wheelchair making it easier to use in confined 
spaces. Alternatively, if the power drive wheels of 
the chair can be spaced further away from the 
seat this would enlarge the wheel base of the 

25 chair, thereby making it more stable and less likely 
to tip. 

Accordingly, it has been considered desirable 
to develop a new and improved powered wheel- 
chair which would overcome the foregoing difficul- 

30 ties and others while providing better and more 
advantageous overall results. 

According to the present invention, a powered 
wheelchair is provided. 

More particularly in accordance with the inven- 

35 tion, the wheelchair comprises a frame having first 
and second longitudinal sides connected by a 
bridge and a seat module carried by the wheelchair 
frame. A first power drive assembly is disposed on 
the wheelchair frame first longitudinal side. The 

40 first power drive assembly comprises a first swing 
arm p'rvotally secured to the frame, a first motor 
mounted to the first swing arm and a first wheel 
operably connected to the first motor. A second 
power drive assembly is disposed on the wheel- 

45 chair frame second longitudinal side. The second 
power drive assembly comprises a second swing 
ami pivotally secured to the frame, a second motor 
mounted to the second swing arm and a second 
wheel operably connected to the second motor. A 

so first resiliency biased anti-tip assembly is secured 
to both the frame first longitudinal side and the first 
motor. A second resiliency biased anti-tip assem- 
bly is secured to both the frame second longitudi- 
nal side and the second motor. A power supply is 

55 mounted on the frame for powering the first and 
second motors. 

Preferably, the first and second motors com- 
prise electric motors and the power supply com- 
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prises at least one battery. The frame bridge pref- 
erably comprises a pair of spaced supports to 
which a first end of a respective one of the first and 
second swing arms are secured. Fasteners are 
preferably provided for securing the first motor to a 5 
second end of the first swing arm and the second 
motor to a second end of the second swing arm. A 
plurality of apertures are preferably provided in 
each of the first and second swing arm second 
ends. The apertures are longitudinally spaced from io 
each other to allow for a plurality of positions at 
which the first and second motors can be secured 
to the first and second swing arm second ends in 
order to adjust a center of gravity of the wheel- 
chair. 75 

The seat module comprises a seat frame se- 
cured to the frame of the wheelchair, a seat sec- 
tion, which is substantially horizontally oriented, 
secured to the seat frame and a seatback section, 
which is substantially vertically oriented, secured to 20 
the seat frame. The wheelchair can further com- 
prise a first means for adjusting the seat section in 
relation to a horizontal plane, the means for adjust- 
ing extending between the seat frame and the 
frame of the wheelchair. The wheelchair can also 25 
comprise a second means for adjusting the seat- 
back section in relation to a vertical plane, the 
second means for adjusting comprising cooperat- 
ing portions of the seatback and the seat frame. 
The first and second power drive assemblies pref- 30 
erably each further comprise a gearbox secured to 
the respective motor and a wedge-shaped insert 
secured to the gearbox. The first and second swing 
arms are secured to their respective gearboxes 
over the respective wedge shaped inserts. The 35 
wedge-shaped inserts allow an adjustment of the 
center of gravity of the wheelchair without a change 
in the height of the seat module of the wheelchair. 

One advantage of the present invention as par- 
ticularly disclosed and illustrated herein is the pro- 40 
vision of a new and improved motor driven wheel- 
chair. 

Another advantage of the present invention is 
the provision of a powered wheelchair with an 
adjustable center of gravity. This allows the wheel- 45 
chair to be customized to the desires of its oc- 
cupant 

Still another advantage is the provision of a 
powered wheelchair in which the power drive as- 
semblies propelling the rear wheels of the chair are so 
resiliency mounted in relation to the seat module. 
Such mounting reduces the amplitude of vibrations 
and jolts that are transmitted to the person sitting in 
the wheelchair. The vibrations can originate from 
the motors driving the rear wheels as well as jolts 55 
and shocks experienced by the rear wheels, as the 
chair moves over uneven surfaces. 


Yet another advantage is the provision of a 
wheelchair with resiliently biased anti-tip wheels in 
order to reduce the jolts experienced by the oc- 
cupant of the wheelchair when the wheelchair tips 
back onto its anti-tip wheels. 

A further advantage is the provision of a power- 
ed wheelchair with an adjustable seat module. This 
allows the seat module to be customized to the 
needs and desires of the occupant of the wheel- 
chair. 

A still further advantage is the provision of a 
powered wheelchair employing a pair of motors, 
one for each of the power driven wheels of the 
wheelchair. The motors are each adjustably and 
removably mounted on swing arms secured to a 
frame of the wheelchair. 

Still other advantages invention will become 
apparent to those skilled in the art upon a reading 
and understanding of the following detailed speci- 
fication. 

The invention may take form in a certain con- 
struction, a preferred embodiment of which will be 
described in detail in this specification and illus- 
trated in the accompanying drawings, wherein: 
Figure 1 is an exploded perspective view of a 
main support frame and a pair of power drive 
assemblies for a wheelchair according to the 
present invention; 

Figure 2 is an enlarged cross-sectional view 
through a first end of a swing arm of one of the 
power drive assemblies of Figure 1 when it is 
rotatably secured to the main support frame; 
Figure 3 is a reduced exploded perspective view 
of the frame, power drive assemblies and asso- 
ciated components of the wheelchair of Figure 

1; 

Figure 4 is an exploded perspective view of a 
seat frame secured to the wheelchair of Figure 
1; 

Figures 5A-5E are schematic views illustrating a 
back angle adjustment of the seatback of the 
wheelchair of Figure 4. 

Figure 6A is an enlarged side elevation al view of 
a portion of the main frame of the wheelchair of 
Figure 1 to which the seat frame of Figure 4 is 
secured; 

Figure 6B is an enlarged partially cross-sec- 
tional view of a portion of the main frame and 
seat frame of Figure 6A; 

Figure 7 is an enlarged side elevational assem- 
bled view of the wheelchair of Figure 1 showing 
a portion of the main frame and the power drive 
assembly secured thereto; and, 
Figure 8 is a perspective view of a wheelchair 
according to the present invention. 
Referring now to the drawings wherein the 
showings are for purposes of illustrating a preferred 
embodiment of the invention only and not for pur- 
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poses of limiting same, Figure 8 is a perspective 
view of a wheelchair according to the present in- 
vention. Figure 3, which is an exploded perspective 
view of certain portions of the wheelchair of Figure 
8, illustrates the wheelchair's adjustable center of 
gravity and its independent suspension. Figure 6A 
illustrates the adjustable seat module of the wheel- 
chair. While the invention is herein illustrated in 
connection with a powered wheelchair, it should be 
appreciated that certain of the features disclosed 
herein can also be used in manually propelled 
wheelchairs. 

With reference now to Figure 1, the wheelchair 
comprises an H-shaped wheelchair main support 
frame 10 having a first longitudinal side 12 with a 
front end 14, on which is provided a vertically 
extending socket 16, and a rear end 18. The frame 
also includes a second longitudinal side 20 having 
a front end 22, on which is provided a vertically 
extending socket 24, and a rear end 26. Connect- 
ing the first and second sides 12 and 20 is a 
bridge 28. The frame is preferably a hollow rectan- 
gular tube made of a conventional metal. The 
frame is of sufficient rigidity and thickness as to 
support a seat module, an occupant, as well as 
power drive assemblies and batteries. More specifi- 
cally, secured to the frame 10 are first and second 
power drive assemblies. The first power drive as- 
sembly comprises a first swing arm 30 and a first 
motor and gearbox assembly 32. The second pow- 
er drive assembly comprises a second swing arm 
34 and a second motor and gearbox assembly 36. 
Since the two power drive assemblies are mirror 
images of each other, only the left power drive 
assembly illustrated in Figure 1 will be discussed 
in detail in this specification, it being appreciated 
that the right power drive assembly is the mirror 
image of the left one. 

The first swing arm 30 has on a first end 
thereof a cylindrical suspension arm 40. With refer- 
ence now to Figure 2, the suspension arm 40 
comprises a cylindrical outer sleeve 42. Located 
therein are a pair of silent block rubber bushings 
44 which are separated by a spacer 46. Each of 
the silent block rubber bushings 44 comprises an 
inner cylindrical sleeve 47 and an outer cylindrical 
sleeve 48, conventionally made of metal, which are 
separated by a sleeve 50 made of a suitable resil- 
ient material, such as rubber. The two resilient 
material sleeves 50 damp vibrations of the power 
drive assembly transmitted by the outer sleeve 42 
and reduce the amplitude thereof before such vi- 
brations are transmitted to the main support frame 
10. It is noted that the spacer 46 has a smaller 
external diameter than the internal diameter of the 
outer sleeve 42 to prevent the transmission of 
vibration between them. 


Provided on a rearwardly facing surface of the 
bridge 30 is a support 52 which can, if desired, 
comprise a pair of arms that define between them 
a slot as shown in Figure 1. The support frame 10 

5 is a hollow box frame, thus the two second sides 
12 and 20 are hollow. A bolt 54 is inserted into the 
second side frame 20 through an aperture 55 (see 
Fig. 1) such that a head of the bolt 54 is located 
adjacent an inner side wall of the second side and 

10 a shaft of the bolt faces towards the center of the 
frame. The head of the bolt is seated on a first 
tapered washer 56. A second tapered washer 56 is 
located between the frame second side 20 and the 
adjacent silent block rubber bushing 44. The shaft 

75 of the bolt extends through the cylindrical suspen- 
sion arm 40 and terminates on the far side of the 
support 52. There, it is secured to a shoulder nut 
58 positioned between the arms of the support 52. 
In this way, the swing arm is fastened in a pivotal 

20 manner to the frame 1 0. 

As shown in Figure 2, a pair of apertures 59 
extend transversely through the two arms of the 
support 52 adjacent the free ends thereof. A fas- 
tener 60 can be secured through these apertures in 

25 order to hold a front rail 62 of a battery support 
subframe 63 to the support 52 and hence to the 
frame 10. With reference again to Figure 1, a cap 
64 is inserted into the aperture 55 in order to hide 
the head of the screw 54 and close the aperture 55 

30 in the second side 20. As mentioned, the mirror 
image construction is provided on the right side of 
the wheelchair, i.e. for the second power drive 
assembly. 

The first swing arm 30 is also provided with a 

35 plate-like second end 66. Extending transversely 
through the second end are a plurality of spaced 
apertures 68. These are located in two sets of 
three along each side edge of the second end 68 
(only the two sets of apertures along one side edge 

40 of the plate-like end 66 being visible in Figure 1). 

The first power drive assembly also includes, 
as mentioned, a first motor and gearbox assembly 
32. This comprises a conventional motor 70 and a 
conventional gearbox 72 secured to one end of the 

45 motor. Extending normal to the gearbox is a drive 
shaft 74. A wedge 76 is secured to the top face of 
the gearbox 72 by fasteners 77 extending through 
apertures 78 as best seen in Figure 7. Extending 
through the wedge and into the top of the gearbox 

so are four spaced apertures 79 which, as is evident 
from Figure 1. are located approximately at the 
comers of the wedge. These apertures 79 can be 
aligned with one of the three sets of apertures 68 
provided on the swing arm second end plate 66. If 

55 so aligned, four screws 80 can be secured, one in 
a respective one of the four sets of colinear ap- 
ertures. As is evident from Figure 1 , three adjacent 
apertures 68 are provided in each set of apertures 
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in the plate-like second end 66 of the first swing 
arm 30. These apertures are spaced apart from 
each other by approximately one inch (2.54 cm.). 
In this way, the first motor and gearbox assembly 
32 can be moved longitudinally in relationship to 
the first swing arm 30 by approximately two inches 
(5.08 cm.). Obviously, different distances can be 
chosen between the apertures and a larger number 
of apertures can be used to provide other ranges of 
adjustability. 

As discussed, the motor and gear box assem- 
blies 32 and 36 are adjustably and removably 
mounted on the first and second swing arms 30 
and 34. Thus, if one of the motors 70 malfunctions, 
it can be easily replaced without disassembling the 
entire wheelchair, or even an integral power mod- 
ule of such chair. In fact, only the defective motor 
and gear box assembly need be replaced in a 
simple and speedy operation. The use of separate 
motors to power each of the driven wheels 94 is 
also advantageous to allow short radius turns for 
the wheelchair. 

With reference now to Figure 3, the wheelchair 
includes a pair of front casters 90. Each of these is 
mounted in a caster fork 92 having a stem which 
extends up through a respective socket 16, 24 at 
the front end of the respective sides of the frame 
10 and is mounted thereto via bearings to allow for 
a rotation of the caster forks, and hence the cast- 
ers, as necessary. The wheelchair is also provided 
with a pair of powered or driven wheels 94, only 
one of which is illustrated for simplicity. The wheel 
94 is secured to a wheel hub 96 which, in turn, is 
secured to the drive shaft 74 of the first motor and 
gearbox assembly 32. 

It should be appreciated that the pair of 
wedges 76 positioned atop the gearboxes 72 en- 
able a movement or shifting of the motor and 
gearbox assemblies 32 and 36 longitudinally for- 
ward and rearward in relation to the first and sec- 
ond swing arms 30, 32 while at the same time 
maintaining the chair at the same height. Thus, a 
seat module of the wheelchair, as shown in Figure 
8, does not increase or decrease its distance from 
a subjacent support surface. More importantly, the 
bearings of the caster forks 92 remain in a vertical 
position for a free and proper rotation of the caster 
forks and the casters mounted thereon. 

Provided rearwardly Of the drive wheels 94 are 
a pair of anti-tip assemblies 100. Since these are 
identical, only one of them will be described, it 
being appreciated that the two have the same 
construction. The anti-tip assembly 100 includes 
first and second shock mount plates 102 and 104 
which are substantially triangular in shape. Each of 
these includes a first aperture 106, located at an 
apex thereof, which can be aligned with a socket 
108 provided on a rear end of the plate-like second 


end 62 of the first swing arm 30. When so aligned, 
a fastener 110, such as a screw, can extend there- 
through to secure the plates 102, 104 to the first 
swing arm 30. A tip of the screw 110 is fastened in 

5 a nut 112 in order to hold the two plates 102, 104 
on either side of the first swing arm 30. 

Each plate is also provided with a number of 
second apertures 114 located on a lower right hand 
corner of the plate. These apertures have the same 

7a spacing as the apertures £8 in the plate-like sec- 
ond end 66. Thus, three such apertures are pro- 
vided and these are spaced longitudinally apart by 
approximately one inch (2.54 cm.). Any of the sets 
of such apertures can be aligned with a socket 115 

75 extending from a rear face of the gearbox 72. 
When so aligned, a fastener 110 can extend there- 
through and a nut 112 serves to secure these 
elements together. Each plate also includes a third 
aperture 116 on a lower left hand corner thereof. 

20 Supported between the two plates 102 and 104 
and aligned with the third aperture 116, is an anti- 
tip wheel 118. A fastener 110 extends through the 
anti-tip wheel as well as a pair of spacers 120 
located on either side of the anti-tip wheel in order 

25 to secure the wheel between the pair of plates. 

Each of the pair of plates also includes a fourth 
aperture 122. These apertures 122 can be aligned 
with a socket 124 located adjacent a bottom end of 
a shock absorber 126. One of the fasteners 110 

30 can, in this manner, secure the shock absorber 
bottom end between the two plates. The shock 
absorber 126 is provided with a tension spring 127 
for urging a piston rod of the shock absorber out of 
its casing. The shock absorber 126 also includes a 

35 socket 128 located adjacent its top end. The socket 
can be aligned with an aperture 132 adjacent the 
rear end 18 and 26 of a respective one of the 
frame first and second sides 12 and 20. There is 
also provided an aperture 134 in a side rail 136 of 

40 the battery support frame 63. The battery support 
frame is secured to the wheelchair frame 10, when 
its aperture 134 is aligned with the socket top end 
128 and the frame aperture 132, by a suitable 
fastener 138. 

45 While the shock absorber 126 is illustrated as 
being provided with a tension spring 127, it should 
be appreciated that the resilient biasing means 
illustrated can be replaced with a simple high 
spring rate type of spring (not illustrated). For ex- 

so ample, rather than employing a 75 lb. per inch 
(517.1 kPa) spring 127 with the damping provided 
by the shock absorber, a 175 lb. per inch (1206.6 
kPa) spring can be provided instead and no shock 
absorber employed. 

55 In order to isolate the motor and gearbox as- 
sembly 32 from the H-frame 10, as mentioned, the 
system includes the pair of silent block rubber 
bushings 44 illustrated in Figure 2. In addition, 
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resilient material grommets and bushings (which 
can be made of rubber) are provided at the shock 
absorber top mounting socket 128 and bottom 
mounting socket 124 as is known in the art 

Movement of the first and second motor and 
gearbox assemblies 32 and 36 in relation to the 
first and second swing arms 30 and 34 also neces- 
sitates a change in the aperture 114 which is 
aligned with the socket 1 15 at the rear of the motor 
and gearbox assembly 72 in order to align these 
elements together. In other words, if the forward- 
most aperture 68 is employed as illustrated in 
Figure 3 of the drawings, then the forwardmost 
aperture 114 needs to be employed on the pair of 
shock mount plates 102, 104. On the other hand, if 
the rearwardmost aperture 68 is employed, then 
the rearwardmost aperture 114 on the two plates 
needs to be aligned with the socket 115. 

With reference now to Figure 4, a seat frame 
150 can be secured to the wheelchair frame 10. To 
this end, there is provided a pair of front seat 
bottom brackets 152 which are secured by suitable 
fasteners 154 (see Fig. 6A) via aligned apertures 
located on the top and front surfaces of the bridge 
and a substantially horizontally oriented tab portion 
and a vertically oriented central portion of each 
front seat bracket (only the top fastener 154 is 
illustrated for the sake of simplicity). Also provided 
are a pair of rear seat support brackets 160 which 
are secured via fasteners 1 61 (see Fig. 6A) extend- 
ing through an aligned aperture 162 on the base of 
each rear bracket (see Fig. 6B) such that the 
fasteners extend into either of a pair of apertures 
163 (see Fig. 1) located on the top surface of each 
of the sides 12 and 20. Two such apertures 163 
are provided so that the seat frame, depending on 
the length of its side rails, can be fastened in either 
of the apertures. The seat frame 150 can be made 
in a variety of depths such that its side rails have 
different lengths. To this end, the seat frame can 
be made 14, 16, 18 or 20 inches deep (35.6. 40.6, 
45.7 and 50.8 cm.) depending on the height of the 
occupant of the chair. When the seat module of the 
wheelchair is secured by the pair of rear support 
brackets 160 to the rear set of apertures 162, the 
front casters 90 of the wheelchair are unloaded to a 
great extent making maneuverability and turning 
extremely easy. 

In order to secure the seat frame 150 to the 
front seat bottom brackets, there are provided a 
pair of front links 164 which are secured by suit- 
able fasteners 166 to a front rail 168 of the seat 
frame, as shown in Figure 6A. The base portions of 
the front links can be secured at a desired height 
by fasteners 170 which extend through one of the 
pairs of aligned apertures 172 in the front brackets 
152. As is evident four such pairs of apertures are 
provided. This enables a tilting of the seat portion 


of the seat module from 80 degrees to 100 de- 
grees in relation to a vertical plane, as desired. As 
shown in Figure 6B, rear rail 174 of the seat frame 
150 is mounted on the support bracket 160. In 

5 order to secure the rear end of the seat frame 150 
to the support bracket 160, the seat frame includes 
adjacent each rear corner a seat clamp bracket 176 
welded to the rear rail 174. This is secured via 
suitable fasteners 178 to the rear support bracket 

to 160. 

With reference now also to Figure 5A, provided 
adjacent the cylindrical section 174, is a substan- 
tially L-shaped angle plate 180 having two spaced 
sets of apertures -182 and 184 in its upturned leg. 

75 Each of these include three apertures which are 
triangularly arranged. A back cane 190 of the seat 
module can be secured in varying orientations from 
80 degrees to 100 degrees to a horizontal plane by 
employing different ones of the apertures 192 in 

20 the back cane 190 and sets of apertures 182 and 
184 in the L-shaped angle plate 180 through which 
fasteners, (not shown) can extend, as is illustrated 
in Figures 5A-5E. In this way, the seat assembly 
can be configured to meet the needs of the user of 

25 the wheelchair. 

With reference now to Figure 8, there is illus- 
trated a wheelchair according to the present inven- 
tion. The wheelchair includes the main frame 10 as 
well as the first and second power drive assem- 

30 blies. In that connection, visible is the first motor 
and gear box assembly 32 and the second motor 
and gear box assembly 36. Mounted on the seat 
frame 150 is a seat 200 and a seatback 202. Also 
mounted on the seat frame are first and second 

35 arm rests 204 and 206. In this connection, each of 
these arm rests is seated in a front socket 208 and 
a rear socket 210 (see Fig. 4) provided along each 
of the side edges of the seat frame 150. The seat 
frame is further provided with a pair of leg rest 

ao sockets 214 into which leg rests (not illustrated) 
can be secured as desired. A control panel 220 is 
mounted on the seat frame so as to enable the 
occupant of the wheelchair to direct the movement 
thereof. The control panel can include a joystick- 

45 type control, as well as one or more switches to 
direct the operation of the chair. In order to power 
the motors of the wheelchair, there is provided at 
least one battery 222. This is mounted on the 
battery subframe 63 (see Fig. 3) which is secured 

so to the main frame 10. 

The powered chair of the present invention, as 
shown in Figure 8, can be provided in two weight 
classes. A standard weight class wheelchair em- 
ploying a larger diameter, thinner tire 94, can be 

55 used for occupants up to 250 lbs. (113.5 Kg.) A 
heavier duty wheelchair usable by occupants up to 
400 lbs. (181.4 Kg.) can be provided with a smaller 
diameter, thicker or wider, tire 94. The smaller tire 
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gives an increased effective gear ratio so that the 
same motor has a greater pulling capacity as need- 
ed for the heavier load. 

It should be noted that the motors 70 are 
angled upwardly, i.e. away from the subjacent sup- 
port surface, in order to provide for good curb 
clearance for the wheelchair. 

The adjustability of the first and second motor 
and gear box assemblies 32 and 36 on the first and 
second swing arms 30 and 34, respectively, en- 
ables a change in the moment of inertia of the 
wheelchair about a vertical axis. This facilitates the 
ability of the occupant of the wheelchair to turn the 
wheelchair. Such a configuration is especially 
beneficial in facilitating short radius turns, in addi- 
tion, this configuration enables a more controlled 
turn acceleration, thereby facilitating user maneu- 
verability in confined areas. 

The invention has been described with refer- 
ence to a preferred embodiment Obviously, modi- 
fications and alterations will occur to others upon 
the reading and understanding of this specification. 
It is intended to include all such modifications and 
alterations insofar as they come within the scope of 
the appended claims or the equivalents thereof as 
properly interpreted under Article 69 EPC and its 
Protocol. 

Claims 

1. A powered wheelchair comprising: 

a frame having first and second longitudi- 
nal sides connected by a bridge; 

a seat module carried by said frame; 

a first power drive assembly disposed on 
said frame first longitudinal side, said first pow- 
er drive assembly comprising: 

a first swing arm pivotally secured to said 
frame, 

a first motor mounted to said first swing 
arm, and 

a first wheel operably connected to said 
first motor; 

a second power drive assembly disposed 
on said frame second longitudinal side, said 
second power drive assembly comprising: 

a second swing arm pivotally secured to 
said frame, 

a second motor mounted to said second 
swing arm, and 

a second wheel operably connected to 
said second motor; 

a first resiliency biased anti tip assembly 
secured to both said frame first longitudinal 
side and said first motor; 

a second resiliency biased anti tip assem- 
bly secured to both said frame second longitu- 
dinal side and said second motor; and, 


a power supply mounted on said frame for 
powering said, first and second motors. 

2. The wheelchair of claim 1 wherein said first 
5 and second motors comprise electric motors 

and said power supply comprises at least one 
battery. 

3. The wheelchair of claim 1 wherein said frame 
io bridge comprises a pair of spaced supports to 

which a first end of a respective one of said 
first and second swing arms are secured. 

4. The wheelchair of claim 1 further comprising 
75 fasteners for securing said first motor to a 

second end of said first swing arm and said 
second motor to a second end of said second 
swing arm, respectively. 

20 5. The wheelchair of claim 4 further comprising a 
plurality of apertures in each of said first and 
second swing arm second ends, said apertures 
being longitudinally spaced from each other to 
allow for a plurality of positions at which said 

25 first and second motors can be secured to said 

first and second swing arm second ends in 
order to adjust a center of gravity of the wheel- 
chair. 

30 6. The wheelchair of claim 1 wherein said seat 
module comprises a seat frame secured to 
said frame of the wheelchair, a seat section, 
which is substantially horizontally oriented, se- 
cured to said seat frame and a seatback sec- 

35 tion, which is substantially vertically oriented, 

secured to said seat frame. 

7, The wheelchair of claim 6 further comprising a 
first means for adjusting said seat section in 
40 relation to a horizontal plane, said means for 

adjusting extending between said seat frame 
and said frame of the wheelchair and being 
secured to both. 

45 8. The wheelchair of claim 6 further comprising a 
second means for adjusting said seatback sec- 
tion in relation to a vertical plane, said means 
for adjusting comprising cooperating portions 
of said seatback and said seat frame. 

50 

9. The wheelchair of claim 1 wherein said first 
power drive assembly further comprises: 
a gearbox secured to said motor; and, 
a wedge shaped insert secured to said 
55 gearbox, said first swing arm being secured. to 

said gearbox over said wedge shaped insert 
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10. A motorized wheelchair having an adjustable 
seat module, the wheelchair comprising: 

a main frame having first and second lon- 
gitudinal sides connected by a bridge; 

a seat module carried by said main frame 5 
wherein said seat module comprises a seat 
frame secured to said main frame, a seat sec- 
tion, which is substantially horizontally orient- 
ed, secured to said seat frame and a seatback 
section, which is substantially vertically ori- iq 
ented, secured to said seat frame; 

a first means for adjusting said seat sec- 
tion in relation to a horizontal plane, said 
means for adjusting extending between said 
seat frame and said main frame and being 75 
secured to both; 

a second means for adjusting said seat- 
back section in relation to a vertical plane, said 
means for adjusting comprising cooperating 
portions of said seatback and said seat frame; 20 

a first power drive assembly disposed on 
said main frame first longitudinal side; and 

a second power drive assembly disposed 
on said main frame second longitudinal side. 

25 

11. The wheelchair of claim 10 wherein said first 
power drive assembly comprises: 

a first swing arm pivotally secured to said 
main frame; 

a first motor mounted to said first swing 30 
arm; and, 

a first wheel operably connected to said 
first motor. 

12. The wheelchair of claim 11 wherein said sec- 35 
ond power drive means comprises: 

a second swing arm pivotally secured to 
said main frame; 

a second motor mounted to said second 
swing arm; and, ao 

a second wheel operably connected to 
said second motor. 

13. The wheelchair of claim 12 further comprising: 

a first resilientiy biased anti tip assembly 45 
secured to both said main frame first longitudi- 
nal side and said first motor; and, 

a second resilientiy biased anti tip assem- 
bly secured to both said main frame second 
longitudinal side and said second motor. so 

14. The wheelchair of claim 12 wherein said first 
power drive assembly further comprises: 

a gearbox secured to said first motor; and, 
a wedge shaped insert secured to said 55 
gearbox, said first swing arm being secured to 
said gearbox over said wedge shaped insert. 


15. The wheelchair of claim 12 wherein said first 
and second motors comprise electric motors 
and further comprising at least one battery for 
powering said first and second motors. 

16. A motorized wheelchair having an independent 
suspension and an adjustable center of gravity, 
the wheelchair comprising: 

an H-shaped frame having first and second 
longitudinal sides connected by a bridge; 

a seat module carried by said frame; 

a first power drive assembly disposed on 
said frame first longitudinal side, said first pow- 
er drive assembly comprising: 

a first swing arm pivotally secured at a first 
end to said frame, 

a first motor and gear box assembly 
mounted to a second end of said first swing 
arm, wherein a plurality of longitudinally 
spaced apertures are located in said first swing 
arm second end to allow for a plurality of 
positions at which said first motor and gearbox 
assembly can be mounted to said first swing 
arm second end in order to adjust a center of 
gravity of the wheelchair, and 

a first wheel operably connected to said 
first motor and gear box assembly; 

a second power drive assembly disposed 
on said frame second longitudinal side, said 
second power drive assembly comprising: 

a second swing arm pivotally secured at a 
first end to said frame, 

a second motor, and gear box assembly 
mounted to a second end of said second 
swing arm wherein a plurality of longitudinally 
spaced apertures are located in said second 
swing arm second end to allow for a plurality 
of positions at which said second motor and 
gearbox assembly can be mounted to said 
second swing arm second end in order to 
adjust a center of gravity of the wheelchair, 
and, 

a second wheel operably connected to 
said second motor and gear box assembly; 

a first resilientiy biased anti tip assembly 
secured to said frame first longitudinal side 
and said first motor; 

a second resilientiy biased anti tip assem- 
bly secured to said frame second longitudinal 
side and said second motor; and, 

a power supply mounted on said frame for 
powering said first and second motors. 

17. The wheelchair of claim 16 wherein said first 
and second power drive assemblies each fur- 
ther comprise a wedge secured to said first 
and second motor and gearbox assemblies, 
said wedge enabling an adjustment of the cen- 
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ter of gravity of the wheelchair without a 
change in the height of the wheels of the 
wheelchair. 

18. The wheelchair of claim 16 wherein said seat 5 
module comprises a seat frame secured to 
said H-shaped frame, a seat section, which is 
substantially horizontally oriented, secured to 
said seat frame and a seatback section, which 
is substantially vertically oriented, secured to io 
said seat frame and a first means for adjusting 
said seat section in relation to a horizontal 
plane and a second means for adjusting said 
seatback section in relation to a vertical plane. 


19. The wheelchair of claim 16 wherein said 
wheelchair frame bridge comprises a pair of 
spaced supports to which said first end of a 
respective one of said first and second swing 


20. The wheelchair of claim 16 wherein said first 
and second motors comprise electric motors 
and said power supply comprises at least one 


75 


arms are secured. 


20 


battery. 


25 
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FIG.5C FIG.5D 
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